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NONSTEP VARIABLE SPEED DEVICE 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 
5 ' The present invention relates to a vehicle transmission, • 
and more particularly to, a continuous variable 
transmission for realizing the continuous variable 
transmission of a vehicle via gears by converting a torque 
output from an engine properly according to the driving 
10 speed of the vehicle. 



BACKGROUND ART 

The driving force for driving a vehicle is generated 
from an internal combustion engine, which is formed in a 

15 small size but outputs a large scaled force. The internal 
combustion engine has, however, disadvantages that a 
maximum torque area changes in a small range, and a rotation 
force of the engine is maximum at a medium speed. In order 
to resolve these problems, it is necessary to develop a 

20 transmission for using power effectively and maximizing the 
change of the torque area. 

Even though a transmission for carrying out the 
transmission by the engagement between gears having 
different gear rates from each other and a transmission for 
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utilizing friction as a medium have been suggested, there 
are still problems such as the transmission shock and the 
friction. Therefore, there is a continuous demand on an 
ideal transmission. 
5 Many manufacturers are concentrated on the development 

of such transmissions so far. for obtaining a solid and 
effective transmission, which is easy to repair at a low 
cost • 



10 DISCLOSURE OF THE INVENTION 

Therefore, the present invention is derived to resolve 
the above disadvantages and problems of the related art and 
has an object to provide continuously variable transmission 
in the gear type, which includes a main shaft 22 and an 

15 auxiliary shaft 22, each being formed with shaft grooves 
in the center and hollow parts at a side to incorporate 
transmission varying elements and provided with control 
levers 61, 62, pinion gears 306, 307, and rack gears 71,72 
in the center portion, 

20 control casings 12, 13 supporting the shafts of control 

gears 302, 303, 304, 305 incorporating planetary gears 41, 
42, 43, 44, 

side gears 37, 38, 39, 301 provided at both sides of 
the control casings 12, 13 of the main shaft and the 
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auxiliary shaft and engaged with the control gears 302, 303, 
304 , 305 in the control casings 12, 13 always, 

ring gears 31, 32, 33, 34 coupled with the side gears 
37, 38 , 39, 301 provided to the main shaft 21 and the 
5 auxiliary shaft 22, and having different gear rates from 
each other, 

idle gears 35, 36 connecting the ring gears 31, 32 of 
the main shaft 21 to the ring gears 33, 34 of the auxiliary 
shaft 22, and 

10 a casing 11 supporting the main shaft 21, the auxiliary 

shaft 22 and the idle gears 35, 36. 

According to the present invention, the main shaft 21 

and the auxiliary shaft 22 are formed with the grooves for 

control levers 61, 62 and the pinion levers 306, 307 in the 
15 center, wherein the grooves for the pinion gears 306, 307 

are in parallel to the grooves for the control levers 61, 

62 apart from the grooves for the control levers 61, 62. 
The main shaft 21 and the auxiliary shaft 22 are formed 

with the hollow parts integrated to the grooves for the 
20 control levers 61, 62 and the grooves for the pinion gears 

306, 307. 

The pinion gears 306, 307 are provided in the grooves 
for the pinion gears 306, 307 of the main shaft 21 and the 
auxiliary shaft 22, so that the pinion gears 306, 307 are 
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engaged with the rack gears 71, 72. 

The control levers 61 , 62 are formed with gears at a 
side and axial grooves at the other side. Therefore, the 
gears of the control levers 61, 62 are engaged with the 
5 pinion gears 306, 307, and the axial grooves at the other 
side of the control levers 61, 62 are connected to planetary 
gear carriers 51, 52, 53, 54. 

The control casings 12, 13 supports the control gears 
302, 303, 304, 305 that are supported to the main shaft 21 
10 and the auxiliary shaft 22. 

The plurality of side gears 37, 38, 39, 301 are provided 
at the sides of the control casings 12, 13 which are 
positioned in the center of the main shaft 21 and the 
auxiliary shaft 22 and always in the engagement state with 
15 the plurality of control gears 302, 303, 304, 305 in the 
control casings 12, 13. 

The ring gears 31, 33 are integrated with the side gears 
37, 39 at a side of the control casings 12, 13 of the main 
shaft 21 and the auxiliary shaft 22. 
20 The ring gears 32, 34 are integrated with the other side 

gears 38, 301 provided to the other side of the control 
casings 12, 13 of the main shaft 21 and the auxiliary shaft 
22. 

The idle gears 35, 36 are engaged between the ring gears 
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31 , 33 formed at a side of the main shaft 21 and the auxiliary 
shaft 22 and the other ring gears 32, 34 formed at the other 
side of the main shaft 21 and the auxiliary shaft 22. 
The casing 11 supports the main shaft 21, the auxiliary 
5 shaft 22 and the shafts of the idle gears 35, 36 by bearings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete appreciation of the invention, and many 
of the attendant advantages thereof, will be readily 
10 apparent as the same becomes better understood by reference 
to the following detailed description when considered in 
conjunction with the accompanying drawings, in which like 
reference symbols indicate the same or the similar 
components , wherein : 
15 Fig. 1 is a schematic view for showing the construction 

of a continuously variable transmission in the gear type 
at a low speed; 

Fig. 2 is a schematic view for showing the construction 
of a continuously variable transmission in the gear type 
20 at a high speed; 

Fig. 3 is a structural view of showing transmission 
elements of a main shaft and an auxiliary shaft; 

Fig. 4 is a cross sectional view showing a control gear; 

Fig. 5 is a schematic view for explaining the leverage 
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effect when the continuously variable transmission in the 
gear type is at the low speed; and 

Fig. 6 is a schematic view for explaining the leverage 
effect when the continuously variable transmission in the 
5 gear type is at the high speed. 

BEST MODE FOR CARRYING OUT THE INVENTION 

The present invention will be explained in more detail 
with reference to preferred embodiments in junctions with 

10 the attached drawings. 

Referring to Fig. 1, ring gears 31, 32, 33, 34 provided 
to a main shaft 21 and an auxiliary shaft 22 with different 
gear rates from each other are engaged with idle gears 35/ 
36 always and supported by bearings in a casing 11. 

15 The ring gears 31, 32, 33, 34 are integrated with side 

gears 37, 38, 39, 301 which are engaged with control gears 
302, 303, 304, 305. The control gears 302, 303, 304, 305 
are supported by the main shaft 21 and the auxiliary shaft 
22 at both sides in the side gears 37, 38, 39, 301. 

20 Planetary gear carriers 51, 52, 53, 54 provided in the 

control gears 302, 303, 304, 305 are connected to control 
levers 61, 62 which are connected to the main shaft 21 and 
the auxiliary shaft 22. 

The main shaft 21 and the auxiliary shaft 22 are formed 
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with hollow parts and provided with rack gears 71, 72. The 
rack gears 71, 72 are engaged with pinion gears 306, 307 
and the pinion gears 306, 307 are engaged with gears of the 
control levers 61, 62. 
5 The control levers 61, 62 are connected to the planetary- 

gear carriers 51, 52, 53. 54 in the control gears 302, 303, 
304, 305, and engaged with control ring gears 45, 46, 47, 
48, planetary gears 41, 42, 43, 44 and linear gears 49, 401, 
402, 403 in the control gears 302, 303, 304, 305. In the 

10 continuously variable transmission constructed as above, 
the rack gear 71 of the main shaft 21 variably moves in the 
axial direction, so that the axis of the pinion gear 306 
reciprocatingly and variably rotates. The control lever 61 f 
with which the pinion gear 306 is engaged and to which an 

15 input torque from the main shaft 21, reciprocatingly and 
variably rotates in the axial direction of the main shaft 
21. The planetary gears 41, 42 reciprocatingly and variably 
rotate in the control ring gears 45, 4 6 of the control gears 
302, 303 by the planetary gear carriers 51, 52 that are 

20 connected to the control lever 61, so that the torque is 
variably distributed to both sides of the control gears 302, 
303. 

The control gears 302, 303 are engaged with the side 
gears 37, 38 at both sides. The side gears 37, 38 are 
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integrated with the ring gears 31, 32. The distribution of 
the torque is transmitted to the ring gears 31 , 32 at both 
sides of the main shaft 21 according to the position of the 
control lever 61. 
5 The ring gear 31, 32 formed at both sides of the main 

shaft 21 are engaged with the ring gears 33, 34 formed at 
both sides of the auxiliary shaft 22 by the idle gears 35, 
36. 

The ring gears 33, 34 of the auxiliary shaft 22 are 
10 integrated with the side gears 39, 301, and the side gears 
39, 301 are engaged with the control gears 304, 305, so that 
the planetary gear carriers 53, 54 provided to the shafts 
of the control gears 304, 305 may variably distribute the 
torque to both sides. 
15 The shaft of the pinion gear 307 reciprocatingly and 

variably rotates by the reciprocating and variable rotation 
in the axial direction of the rack rear 72 of the auxiliary 
shaft 22. 

The torque is transmitted from the planetary gear 
20 carriers 53, 54 in the control gears 304, 305 to the control 
lever 62 engaged with the pinion gear 307 . The control lever 
62 reciprociatingly and variably rotate in the axial 
direction of the auxiliary shaft 22 to output the torque 
to the auxiliary shaft 22. 
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Therefore , as the rack gears 71, 72 of the main shaft 
21 and the auxiliary shaft 22 reciprocatingly and variably 
rotate in the axial direction, the control levers 61, 62 
reciprocatingly and variably rotates the planetary gear 
5 carriers 51, 52, 53, 54 in the control gears 302, 303, 304, 
305, so that the torque is variably distributed to the main 
shaft 21 and the auxiliary shaft 22 by the ring gears 31, 
32, 33, 34 having different gear rates, thereby realizing 
the continuously variable transmission in the gear type. 

10 In order to realize the ideal continuous variable 

transmission, a low speed gear line 32, 35, 34 and a high 
speed gear line 31, 36, 33 are provided to at both sides, 
and the gear shafts 302, 303, 304 , 305 are modified for the 
converting from the low speed gear to the high speed gear, 

15 so that the movement between the both sides in the gears 
may become possible and the position of the torque 
transmitted from the shafts to the gears may be varied. 

The gear 32 of the low speed gear line and the gear 31 
of the high speed gear line are engaged with the main shaft 

20 21 by the plurality of gears 302, 303 of which shafts are 
modified. The gear 34 of the low speed gear line and the 
gear 33 of the high speed gear line are engaged with the 
auxiliary shaft 22 by the plurality of gears 304, 305 of 
which shafts are modified. 
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The gears 32 , 34 of the low speed gear line of the main 
shaft 21 and the auxiliary shaft 22 are engaged with each 
other by the idle gear 35. 

The gears 31 , 33 of the high speed gear line of the main 
5 shaft 21 and the auxiliary shaft 22 are engaged with each 
other by the idle gear 36. 

Fig. 5 shows the shape and construction of the engagement 
in the low speed state. 

The gears 32 , 35, 34 of the low speed gear line which 
10 are transmitted the torque are changed to force points at 
an output shaft to transmit the torque to a point of 
application and a supporting point, wherein the point of 
application and the supporting point output the torque to 
the output shaft. 
15 Fig. 6 shows the shape and construction of the engagement 

in the high speed state. 

A force point and a supporting point of an input shaft 
are positioned to the point of application of the high speed 
gear line, so that the torque is transmitted to the gears 
20 31, 36 f 33 of the high speed gear line of the input shaft. 

The gears 31, 36, 33 of the high speed gear line which 
is transmitted the torque are changed to a force point at 
the output shaft to transmit the torque to the point of 
application and the supporting point, wherein the point of 
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application and the supporting point output the torque to 
the output shaft. 

As described hereinabove, the torque may be distributed 
to the high and low speed gear lines according to the torque 
5 distribution of the gears 302, 303, 304, 305 of which shaft 
may be modified, thereby randomly realizing the high and 
low speed output. 

INDUSTRIAL APPLICABILITY 

10 According to the continuously variable transmission in 

the gear type of the present invention, the continuous 
engagement state of gears may be kept while power 
transmission is not blocked and the transmission may be 
realized smoothly and fluently, thereby reducing the 

15 manufacturing cost and the loss of power. Such a 
continuously variable transmission may be installed to any 
vehicles. 

It will be apparent to those skilled in the art 
that various modifications and variations can be made to 
20 the device of the present invention without departing from 
the spirit and scope of the invention. The present 
invention covers the modifications and variations of this 
invention provided they come within the scope of the 
appended claims and their equivalents. 
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